Periophthalmus barbarus (n= 600) sampled over a twelve month period
INTRODUCTION
Reproduction in mudskippers follows a rather elaborate courtship routine and nuptial parade in which the male leads the female to his burrow where mating occurs (Brillet, 1970) . (Mcgregory, 1999) reported that the eggs are deposited on the wall of the burrow by the female with the male in attendance. However according to another observer details of the completion of hatching and early development are not known and have to date only received preliminary attention in the laboratory Studies by Etim et. al., (2002) on Periphthalmus barbarus in Imo estuary revealed that the males spawn once in a year from February to May and the female from March to may. The size at which 50% of the specimen matured was 10.2cm (total length) for females and 10.5cm for males. The median size at spawning was 10.8cm for females and 11.9cm for males the restriction in spawning duration becomes appreciable when compared to Pellonula leomensis which was reported to spawn all year round by Ezenwaji and Offiah (2003) .The purpose of this study is to further provide information on the breeding activities of the species in the natural environment.
MATERIALS AND METHODS
The study was carried out in New Calabar River. Samples were collected biweekly for each month from February 2008 to January 2009.The fish was caught using traps made from bamboo. They were 30cm long and had a diameter of 5cm. The traps were buried in the mud flat at low tide with smashed Uca tangeri (West African Fiddler Crab) Sprinkled around it to attract the mudskippers. Three traps were used and positioned about 30 meters apart, and left for about one hour. Samples were pooled together and preserved in 10% formaldehyde solution. Measurements were carried out for total length (TL) using a measuring board to the nearest 0.01cm. Weights of samples were measured by a top loading weighing balance to the nearest 0.01g..
Gonads were studied microscopically to determine stage of gonad development. Four stages were identified.
i -Immature ii -maturing iii -mature iv -Spent. Size at maturity was determined as the length at which 50% of individuals were in gonad stage III (Ezenwaji and Offiah. 2003) .
Fecundity, is defined as the number of spawnable Oocytes in both ovaries. (Ezenwaji and Offiah. 2003) The relationship between Fecundity and gonad weight, and total weight, was determined by linear regression, Relative Fecundity was calculated by counting the number of Ocytes per miligram of females total body weight. The values of total fecundity were regressed against total length, total weight and gonad weight to verify how they are related. (Adebisi 1987 , Vinicus et.al. 2004 , Inyang and Ezewaji 2004 . The gonadosomatic index (GSI) was determined as GSI = W1 /W2 x 100 When W1 -gonad weight (g)' W2 -fish weight (g) less gonad weight, likewise the hepatosomatic index was calculated as HSI=W1/W2 x 100 where W1 is liver weight, W2 is fish weight less liver weight (Vinicius el. al., 2004, Ezewaji and Offiah 2003) . The ratio of the sexes were determined annually, seasonally and its departure from 1:1 by X 2 ( Chi square test) The annual mean GSI and HSI for both sexes where tested for variation by t test. The annual mean absolute and relative fecundities where also tested for variation by t test. The following variables where tested for correlation GSI vs HSI for both sexes, GSI vs rainfall for both sexes, HSI vs rainfall for both sexes.
RESULTS
Results of length-weight measurements (n =600) gave the following ranges, 4.1cm-14.2cm, and 0.70g-39.62g. The mean length of samples was 8.64±1.27cm and the mean weight was 11.16±7.29g
The length at which 50% of the samples matured for females was 10.2cm and 10.8cm for males. The absolute fecundity ranged from 860 to 13852, with an annual mean of 4400.25±545.34. The relative fecundity ranged from 90.53/cm to 1154.16/cm, with an annual mea of 421.08±45.87, the monthly values are given on (Table 1) .The absolute and relative fecundities were not significantly different between dry and wet seasons at (P>0.05). The annual mean sex ratio was 1:1.4 for (female: male). This varied from 1:4 in April to 1:1 in October. The annual sex ratio gave a significant deviation from the 1:1 (X 2 = 6.86, df =1, P < 0.01). The seasonal sex ratio showed male dominance in the wet season 1:1.83, (X 2 =12.9, df=1, P<0.01) but an even distribution of the sexes in the dry season 1:0.94 (X 2 = 0.095, df=1, P<0.05) not significantly differrent. Spawning occurred all year round but with peak between February and July. Although most matured samples used for this study after the peak breeding season were spent, there were few gravid females and unspent males. The relationship of fecundity and other measured parameters were regressed for the function, Y= a + b * X, where Y is fecundity. Gonad weight fecundity, Y=-0.9789 + 12469.7* X, where X is Gonadweight and r = 1.00 Length fecundity, Y= -3143.72 + 737.233* X, where X is Bodylength and r =0.4640. Liver fecundity, Y= 2548.62 + 8798.20* X, where X is Liverweight and r =0.3730. Bodyweight fecundity, Y=285.399 + 297.392* X, where is Bodyweight and r = 0.5620 Months with sd 00 recorded only one gravid sample.
Gonadosomatic index (GSI):
The mean monthly gonadosomatic index for females was high from February to June, (2.44±0.37 for February was the maximum value) but recorded a fall between July and January (0.56±0.14 for July was minimum). While for males high figures were observed between February and April (0.39±0.14 for February was at the peak), November and December also recorded high figures but figures recorded between May and October were low (0.10±0.002 for October was the least) except September which showed some increase.
Hepatosomatic index (HSI):
The hepatosomatic index for females was even throughout the year with occasional falls for a few months. 
DISCUSSION
The absolute fecundity of the species is on the high side according to the classification by Froese et al (2005) . This depicts a species with high resilience to depletion due to heavy exploitation. The relative fecundity showed an increasing trend with length, this could imply increased egg carrying capacity of females with age and size.
The hepatosomatic index (HSI) which is an intrinsic factor for determining stored up energy is affected not only by food availability but also in a population by its composition as matured populations have higher values of HSI, (Katarzyna and Sapota 2005) . Closely linked with reproduction and phenology of storage is annual variations in liver mass which could reflect the process of storage and transfer of energy from periods of intensive feeding to periods of restricted feeding but high energy demands (Miller, 1979) .The HSI showed a gradual decrease from April to July in both sexes, this could be traced largely to breeding activities. The fall in gonadosomatic index (GSI) at about the same period confirms this assertion. The GSI for males fell drastically between April and May, and February to July for females with a faster fall between April and July. Similar studies by Etim et al(2002) in Imo River Estuary reported a breeding season running from February to May for males and March to May for females. All measured environmental parameters did not show any effect on the breeding of the species or on the associated factors such as GSI and HSI.
The observed dominance of males during the breeding season is in contrast to the prevalence of females observed with Gobius vittatus (Silva and Gordo, 1997) . During the spawning period, the decrease in the availability of males is probably due to non availability of the males. Indeed, during the spawning period males of most gobiid species guard nests, so they are hardly caught at all. The predominately female sex ratio of Gobius vittatus during the spawning season, could have resulted from the cryptobenthic behaviour of males. This was also found in Gobius niger (Nash, 1984; Silva and Gordo, 1997) .However, Silva and Gordo (1997) noted a significant dominance of males for Gobius niger. Hence, data which do not refer to the spawning period provide a more realistic evaluation of sex ratio in populations of most gobiid species featuring nest guarding behaviour.
